Direct communication 
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2nd International Planetary Probe Workshop 
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August 24, 2004 



Science Rational for Atmospheric 
Probes to the Outer Planets 
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■ Communicate prioritization of targets. 

jlj Break free of the paradigm or the “old” way of doing 
business! 



Controlling the Scientific 

Appetite 
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Useful data rates are possible through direct communications 

Direct-communications relieves the requirement for a relay 
spacecraft typically many times the cost of the probe itself 



Learning more about Jupiter before 
we send more probes 
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probe missions to Jupiter and the 
other giant planets. 



Sample Microwave Scan From Juno 
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Juno will resolve the zone-belt structure and other features such as 
ovals, great red spot, etc. 





Jupiter’s Deep Interior 


CD 





•Probes complement remote sensing techniques that provide 
more global coverage and/or info on deeper regions. 




The Square Kilometer Array (SKA): 
A Breakthrough for Radio Astronomy 







Deep Space Array-based Network 

(DSAN) 
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Probe Direct-to-Earth Data Rate Calculations 



SKA ~ 1.1 km diameter (Square Kilometer Array) 

Margin: 2 dB on ground 



Probe Direct to Earth Capabilities 
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Calculations assume attenuation by Jupiter-like atmosphere (ammonia) for all planets. 




Geometry matters 
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Outer planet probes will happen. . .when?. 
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Trajectory analysis and atmospheric modeling. 
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